Abnormal RNA processing associated with a novel tRNA mutation in mitochondrial DNA. A potential disease mechanism.
A patient with a mitochondrial myopathy and biochemically proven profound complex I deficiency has a new mutation in mtDNA. This A-to-G transition at position 3302, involving the aminoacyl stem of tRNA(Leu(UUR)), is associated with abnormal mitochondrial RNA processing. Northern analysis demonstrates marked accumulation of a polycistronic RNA precursor containing sequence for 16 S rRNA, tRNA(Leu(UUR)), and ND1. Comparison of skeletal muscle and skin fibroblasts suggests that the processing error may be quantitatively less severe in this tissue, and biochemical analysis shows that fibroblasts do not express a biochemical defect despite containing the mutation. Important qualitative differences in the processing of this RNA precursor were found when comparing muscle and skin fibroblasts. In muscle, processing appears to occur first at the 5'-end of the tRNA, generating 16 S rRNA plus a tRNA + ND1 intermediate. In fibroblasts, processing occurs at the 3'-end of the tRNA, generating a 16 S rRNA + tRNA intermediate. We suggest that the mutation at position 3302 induces abnormal mitochondrial RNA processing that is linked to the biochemical defect (profound loss of complex I activity), either by qualitative or quantitative abnormalities in the ND1 message. The restriction to skeletal muscle of both the processing error and the biochemical defect suggests that the observed tissue differences in RNA processing play a protective role in skin fibroblasts.